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Copper complexes have been a subject of increasing interest because of their interesting applications in the fields ranging from material chemistry to biochemistry. Complexes containing two or more metal ions are of contemporary interest because of their relevance to biological systems, as evidenced by many multicopper complexes in biology [1] and the various applications such as DNA binding [2] and antimicrobial activity [3] , to name a few. Recently, we have reported EPR and magnetic features of anticancer drug analogue multinuclear Cu(II) complexes of thiocarbohydrazones and dicopper(II) complexes of carbohydrazones [4] . We, also, have reported the first self-assembled metallosupramolecular square grid of a carbohydrazone ligand [5] . The bridging oxygen atom makes it capable of generating self-assembled molecular squares for carbohydrazones [5] as in the case of sulfur bridging of thiocarbohydrazones [6, 7] . There are reports of mono and disubstituted carbohydrazones and few of their copper(II) complexes [8, 9] . Complexes of oxovanadium(IV) [10] , La(III) and Pr(III) [11] of some carbohydrazones have also been reported. However, only one such report contains extensive investigation of structure using EPR and X-ray crystallography and having investigated magnetic properties [8] . The introduction of 2-pyridyl pendant groups on either side of carbohydrazide provide potential coordination positions for the ligand in addition to its conventional binding sites or could offer proton acceptor sites in the resultant assembly. The chemistry of exchange coupled complexes of carbohydrazones are yet to be explored, which might be due to susceptibility of the resultant species to degradation of the carbonyl group. In this context, we report a novel trinuclear Cu(II) complex [Cu 3 The EPR spectrum of 1 in DMF at 77 K recorded is broad but not isotropic in nature with a single g value at 2.078, and is consistent with antiferromagnetic interaction between Cu(II) centers. The powder EPR spectrum was very broad in nature. The EPR spectrum of a somewhat similar dicopper(II) carbohydrazone complex [8] is also in agreement with a powder spectrum broad single g value at 2.073. The temperature dependence of molar magnetic susceptibility v m in the powder form of 1 is carried out in the temperature range 5-325 K and found to exhibit a dominant antiferromagnetic interaction. At room temperature the effective magnetic moment l eff , 2.19 l B , is appreciably lower than that expected for three The EPR spectrum and temperature dependency of magnetic susceptibility are given in the Appendix A.
The thermal properties of the compound 1 was tested by TG and DTA using a sample mass of 1.751 mg in air atmosphere at a heating rate of 10°C/min from 30 to 920°C (Appendix A). The TG curve shows a loss of two water molecules (4.4%) within the temperature range 30-68.5°C and then the loss of a chlorine molecule (9%) mainly in the range 140-213.5°C and it is followed by the removal of two more chloride ions (9.9%) till 460°C. This is continued by a prolonged decomposition, which extends up to 650°C, and leading to a weight loss of 63.15% in the temperature range 460-847°C to form complete CuO residue. The DTA curve shows mainly three peaks at around 59, 211 and 581°C. The exothermic peak area at 581°C is calculated and the enthalpy change (DH) is found to be À3.754 kJ/g, indicating this large energy is released during decomposition in air.
The complex 1 is found to undergo color loss in common organic solvents like methanol, ethanol and DMF in lower concentrations on exposure to air for 4-5 days, attributed to possible dissociation, though they are very stable in their solid form. [15] . Since the color loss of complex 1 may be attributed to the changes on coordination environment or even a change in oxidation state, the follow up of UV-visible spectra of 1 in methanol solution at different time intervals were carried out. It was seen that the absorption at 22,030 cm À1 , attributed to O ? Cu(II) charge transfer transition, gradually losses its intensity. However the band at 28,250 cm À1 assigned to Cl ? Cu(II) charge transfer transition retains its identity. Therefore it is inferred as a consequence of the formation of complex 1a, in that the >C@O group leaves the coordination sphere of copper in complex 1 in methanol solution in the presence of air. The UV-visible spectra follow up is given in Fig. 1 .
The powder and frozen DMF solution EPR spectra in the X-band (attached in the Appendix A) of compound 1a suggest the presence of a Cu(II) 3d À (1a). The molecular structure of 1a with relevant atom numbering scheme is given in Fig. 2 . The asymmetric unit consists of half of two independent molecules of [Cu(L 1a ) 2 Cl 2 ], one chloride ion, one hydronium ion, a water and a methanol molecule. Half part of each molecule was generated. However, hydrogen atoms of water or hydronium ion could not be located by using difference Fourier maps; and the assignment of hydronium ion was done by taking in consideration of various aspects like bond lengths, planarity of triazolo group, etc. For instance, a CSD search shows one report of a related Cu(II) complex with the same topology (octahedral coordination by four nitrogens and two chloride ions) [17] and is having hydronium ion and perchlorate anion. The EPR spectra of 1a also agrees a Cu(II) species and rules out the possibility of a Cu(III) species. , to form the basal plane and the apical positions are occupied by chloride ions to form the octahedral geometry. The bond parameters are given in Table 1 as Appendix A. The bond lengths in the ligand moieties of 1a are comparable with its related Cu complex [18] .
Each of the ligand moiety in both molecules is in a plane, with maximum mean plane deviation of À0.035(3) Å for C(10A) and for molecule B this deviation is À0.037(2) Å for C(4B). Also, the molecule [Cu(L 1a ) 2 Cl 2 ] except the apical chlorides are in an approximate plane with maximum deviations of À0.098(2) Å for N(2A) and 0.098(2) Å for N(2A 0 ) for molecule A. In molecule B these maximum [14] , and rules out the possibility of Cu(III). The unit cell packing of the molecules is given in Fig. 3 . . Data were collected using Bruker SMART APEX2 CCD diffractometer at the Department of Inorganic and Physical Chemistry, IISc, Bangalore, India. The trial structure was solved using SHELXS-97 (Sheldrick, 97) and refinement was carried out by full-matrix least squares on F2 (SHELXTL-97). The H atoms were calculated, and were allowed to ride on their respective parent atoms. 
